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By Richard George, Research Officer, Bunbury 
In March 1989, the Australian Bureau of Statistics 
(ABS) surveyed farmers in Western Australia to 
determine the area of previously arable land that 
was now too saline for conventional agriculture. 
Farmers reported that 443,441 ha, or 2.83 per cent, 
of the 15.7 million hectares of cleared farm land in 
south-western Australia, was saline. This was an 
increase of about 180,000 ha on the 1979 survey 
figure. 
The worst affected areas were in the 350 mm to 600 
mm rainfall zone and included the Shires of 
Tammin (9.26 per cent arable area saline), 
Katanning (7.96 per cent), Goomalling (7.93 per 
cent), Wongan-Ballidu (7.57 per cent), Dowerin 
(7.06 per cent) and Wagin (6.73 per cent). 
On a state-wide basis, 5,266 farmers reported 
salinity, with an average area affected per farm of 84 
ha. Several farmers reported that more than 40 per 
cent of their properties were affected. 
Rapid increases in the area ofsaltland were reported 
in the Shires ofDundas, Esperance, Dandaragan, 
Boyup Brook, Boddington, Kojonup and Yilgarn. 
ABS surveys 
The Australian Bureau of Statistics has con-
ducted farmer surveys about every five years 
to obtain estimates of the amount of cleared, 
arable land that has become too saline for 
conventional crops and pasture species. 
In the first survey carried out in 1955, respond-
ents reported that 73,476 ha of previously 
arable land had become saline. Of the 10,576 
landholders who returned the survey forms, 
only 835 regarded salinity as a major problem. 
However, by 1962 farmers reported that 
123,543 ha were salt-affected. Later surveys 
conducted in 1974 and 1979 indicated that the 
area of saltland had increased to 167,294 and 
263,752 ha respectively. However, in 1984, the 
area of saltland was reported to have declined 
to 254,690 ha. 
This article reports the results of the March 
1989 survey. 
Survey methods 
In 1989, the ABS issued census forms to prop-
erty owners whose gross farm income for 1987-
88 exceeded $20,000. This threshold was 
increased from $2,500 in previous years and 
reduced the total number of farmers surveyed 
by about 20 per cent. Farmers were asked 34 
questions relating to their property and their 
production activities. 
The question asked to determine the area of 
salt-affected land on each holding was: 
"2. Salt-Affected Land at 31 March, 1989. 
Include all salt-affected land on your holding 
which has previously been used for crop or 
pasture." 
Badly salt-affected land showing dead trees with an understorey 
of samphire and barley grass. Salt crystals are on the surface of 
the bare patches. 
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Not all wheatbelt salinity is 
the result of agricultural land 
use. 
Natural salt lakes, such as the 
ski lake at East Narembeen, 
dot the wheatbelt and are an 
important outlet for saline 
groundwaters. 
The 1989 question was almost identical to that 
asked in 1974,1979 and 1984 and similar to 
those asked in the surveys and questionnaires 
of 1955 and 1962. The 1974 to 1989 census 
covered the whole of the State, whereas in 1955 
and 1962 only wheatbelt areas were surveyed. 
In 1979 and 1989 the question appeared at the 
bottom of the front page of the form, whereas 
in 1984 the question appeared in the middle of 
the form. Some details of the census are given 
in Table 1. Individual returns are confidential 
and only aggregated figures, as released by the 
ABS, are presented in this report. 
Results 
The results of the 1989 saltland survey are 
shown in Table 2. Details are available for 90 
shires and one town, Bunbury. 
The 1989 survey indicates that in south-west-
ern Australia, 443,441 ha or 2.83 per cent of 
cleared, arable land that was previously 
productive is now too saline for conventional 
agriculture. The results of the 1989 survey 
indicate an increase of about 180,000 ha on the 
1979 survey. The 1979 survey is used for 
comparison as the ABS considered the 1984 
survey was not reliable. 
Perth Statistical Division 
In the Perth Division 32 agricultural producers 
(which was the same number as in 1979) 
reported that 239 ha of land in the Division 
were affected. 
The area of saltland represents 0.27 per cent of 
the total, cleared arable area and was 26 ha less 
than that reported in the 1979 survey. The 
Serpentine-Jarradale Shire was the worst 
affected (164 ha or 0.82 per cent) while 
Wanneroo reported that only 2 ha were saline. 
The average area of saltland per affected 
producer was 7.5 ha, 2 per cent more than in 
1979 (Table 2). 
South-West Statistical Division 
In the South-West Division 325 farmers re-
ported saltland, an increase of 110 from 1979. 
The farmers reported a total of 5,363 ha of 
saltland, up 2,779 ha since 1979. The 1989 figure 
represents 0.81 per cent of the cleared arable 
area. The average area of saltland per farm was 
16.5 ha. 
The worst affected shires were Boyup Brook, 
Busselton and Harvey, with 1.91 per cent, 0.89 
per cent and 0.87 per cent of the arable areas 
affected respectively. Waroona, Dardanup, 
Busselton and Boyup Brook all showed large 
increases (2.7 to 9.6 per cent) in the areas 
affected. 
Lower Great Southern Statistical Division 
The 12 shires of the Lower Great Southern 
Division reported a total of 63,194 ha of 
saltland, which represents 2.6 per cent of arable 
area. An increase in area of 130 per cent was 
reported by 1,142 farmers, with 382 additional 
reports from 1979. The average area of saltland 
reported per affected farm was 55.5 ha. 
The most severely affected shires were 
Katanning (7.96 per cent of arable area), 
Tambellup (5.85 per cent), Woodanilling (5.19 
per cent) and Cranbrook (3.33 per cent). The 
Katanning, Kent, Kojonup and Cranbrook 
Shires had the largest areas affected (10,304, 
10,614,8,067 and 6,654 ha respectively), with 
the area in the Kojonup Shire increasing four-
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fold. The Albany Shire reported a seven-fold 
increase from 42 to 299 ha between 1979 and 
1989. In the Katanning, Kent and Tambellup 
Shires the average area of saltland per affected 
farm was 114,145 and 93 ha respectively. 
Upper Great Southern Statistical Division 
The 15 shires of this Division reported 104,599 
ha (3.5 per cent) of arable farmland were salt-
affected. A total of 1,239 farmers, an increase of 
209 above 1979, reported a 70 per cent increase 
in the average area affected per farm. The 
average area of saltland per farm was 84.42 ha. 
The most severely affected shires were 
Brookton (5.53 per cent of arable area), 
Dumbleyung (4.45 per cent), Narrogin (4.97 per 
cent), Pingelly (5.29 per cent) and Wagin (6.73 
per cent) shires. Other shires with a lower 
percentage of arable area affected, but a large 
total area, were Wickepin (6,972 ha), Corrigin 
(9,021 ha), Kondinin (9,729 ha) and especially 
Lake Grace (21,375 ha). 
The Boddington, Williams and Kulin Shires 
reported increases of between 140 and 250 per 
cent in the affected area. The affected farms in 
the Dumbleyung, Wickepin, Corrigin, 
Kondinin and Lake Grace Shires averaged 
more than 130 ha of saltland. 
Midlands Statistical Division 
The Midlands Division covers 28 shires in the 
Moore, Avon and Campion Subdivisions. 
About 3 per cent of the arable area is saline, 
with 1,739 farmers reporting 186,659 ha of 
saltland — a 60 per cent increase on 1979. 
Moore Subdivision 
The five shires which make u p the Moore 
Subdivision reported 29,048 ha were affected 
by salt, an increase of 12,138 ha over 1979. 
About 3.0 per cent of the arable area is affected, 
with an average of 100.16 ha per affected farm. 
The Moora and Victoria Plains Shires were the 
worst affected, with 17,621 ha (6.04 per cent) 
and 9,476 (4.5 per cent) of the arable area 
saline. The greatest percentage increase was in 
the Cluttering Shire, where despite about the 
same number of returns, a 47-fold increase 
(from 5 to 234 ha) in the area saline was noted. 
Large, proportional increases were reported in 
the Dandaragan and Gingin Shires. 
Avon Subdivision 
The 13 shires which make up the Avon Subdi-
vision reported 116,873 ha of saltland, an 
increase of 43,048 ha on the 1979 census. About 
5 per cent of the arable area in the region is 
affected, with an average of 119 ha per affected 
farm. The most severely affected shires were 
Tammin 9,507 ha (9.26 per cent), GoomaUing 
11,527 ha (7.93 per cent), Wongan-Ballidu 
22,676 ha (7.57 per cent), Dowerin 11,114 ha 
(7.06 per cent) and Quairading 10,230 ha (5.65 
per cent). 
The Cunderdin, GoomaUing, Northam and 
Wyalkatchem Shires reported about a two-fold 
increase in the area affected. Dalwallinu 
reported 21,054 ha (4.47 per cent of saltland). 
Even though the number of respondents fell by 
5 per cent, the area of salt-affected land re-
ported almost doubled. 
Campion Subdivision 
The Campion Subdivision comprises 10 shires 
which form a large part of the eastern 
wheatbelt covering 2,443,831 ha. The total area 
affected was 40,736 ha, an increase of 16,463 ha 
on 1979, and represents 1.67 per cent of the 
total arable area. 
The largest increases were reported in the 
Yilgarn, Nungarin and Mt Marshall Shires 
where 0.56 per cent, 3.43 per cent and 1.26 per 
cent respectively of the arable area was consid-
ered to be saline. The number of respondents 
reporting saltland in the Yilgarn Shire almost 
doubled in 1989, however, others recorded 
little change in numbers and in some cases fell 
(Bruce Rock, Kellerberrin and Merredin). 
In terms of the total area of saltland, the worst 
affected Shires were Bruce Rock 6,950 ha (2.92 
per cent), Kellerberrin 5,568 ha (3.45 per cent), 
Merredin 5,450 ha (1.98 per cent) and 
Narembeen 5,954 ha (1.74 per cent). The 
average area per affected farm in the Division 
was 87 ha, with larger areas common (Bruce 
Rock 108 ha, Nungarin 145 ha and Trayning 
98 ha). 
Table 1. Agricultural census details 1979 to 1989 
Census 
year 
1979 
1984 
1989 
Total no. of 
surveys returned + 
17,747 
17,200 
13,4611+ 
No. of respondents 
to saltland questions 
4,269 
3,807 
5,266 
% 
24 
22 
39 
+ About 99% of all survey forms are returned to ABS. 
t t Criteria changed from minimum gross farm earnings of $2300 to $20,000 
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Table 2. Results of the Australian Bureau of Statistics 1989 saltland survey 
Division Shire 
Subdivision 
East metro 
Mundaring 
Swan 
Wanneroo 
North metro 
South-West 
metro 
South-East 
metro 
Perth 
Dale 
Preston 
Vasse 
Blackwood 
South West 
Pallinup 
King 
Rockingham 
Gosnells 
Serp-Jarr 
Murray 
Waroona 
Bunbury 
Capel 
Collie 
Dardanup 
Donny-Bal 
Harvey 
Aug-Marg R 
Busselton 
Boyup Brook 
Brig-Greenbu 
Manjimup 
Nannup 
Broomehill 
Gnowangerup 
Jerramungup 
Ka tanning 
Kent 
Kojonup 
Tambellup 
Woodanilling 
Albany 
Cranbrook 
Denmark 
Plantagenet 
Lower Great Southern 
Hotham 
Lakes 
Boddington 
Brookton 
Cuballing 
Dumbleyung 
Narrogin 
Pingelly 
Wagin 
Wandering 
W. Arthur 
Wickepin 
Williams 
Corrigin 
Kondinin 
Kulin 
L. Grace 
Upper Great Southern 
Saltland (ha) 
1989 
26 
34 
60 
2 
2 
8 
8 
5 
164 
169 
239 
176 
115 
291 
10 
216 
113 
215 
5 
491 
1,050 
1 
575 
576 
3,109 
207 
117 
12 
3,445 
5,363 
2,993 
5,936 
3,102 
10,304 
10,614 
8,067 
6,426 
4,531 
51,973 
299 
6,654 
12 
4,256 
11,221 
63,194 
878 
6,631 
1,760 
9,969 
6,410 
5,938 
10,624 
2,690 
5,775 
6,972 
2,573 
60,220 
9,021 
9,729 
4,254 
21,375 
44,379 
104,599 
1979 
19 
73 
92 
1 
1 
10 
10 
nd 
162 
162 
265 
339 
12 
351 
nd 
213 
146 
69 
39 
412 
879 
nd 
213 
213 
913 
166 
58 
3 
1,140 
2,583 
1,723 
2,470 
nd 
6,233 
4,538 
2,084 
3,912 
2,591 
23,551 
42 
2,321 
10 
1,764 
4,137 
27,688 
252 
5,078 
992 
7,900 
2,998 
3,058 
5,097 
1,445 
3,152 
4,877 
936 
35,785 
7,126 
5,300 
1,760 
11,686 
25,872 
61,657 
Change 
(89/79) 
1.4 
0.5 
0.6 
2 
2 
0.8 
0.8 
nd 
1 
1 
0.9 
0.5 
9.6 
0.8 
nd 
1 
0.8. 
3.1 
0.1 
1.2 
1.2 
nd 
2.7 
2.7 
3.4 
1.2 
2 
4 
3 
2.2 
1.7 
2.4 
nd 
1.7 
2.3 
3.9 
1.6 
1.7 
2.2 
7.1 
2.9 
1.2 
2.4 
2.7 
2.3 
3.5 
1.3 
1.8 
1.3 
Z l 
1.9 
2.1 
1.9 
1.8 
1.4 
2.7 
1.7 
1.3 
1.8 
2.4 
1.8 
1.7 
1.7 
Area cleared 
by 
ha 
6^59 
17,157 
23,516 
5,847 
5,847 
6,293 
6,293 
1,228 
19,909 
21,137 
56,793 
48,038 
28,123 
76,161 
801 
30366 
12,698 
22,650 
43,921 
56,445 
166,881 
51,393 
64,300 
115,693 
163,160 
45,072 
68,396 
25322 
301,950 
660,685 
105,273 
373,366 
337,206 
129,46 
359,813 
265,229 
109,802 
87,249 
1,767,399 
199,085 
199,785 
25375 
252,885 
677,330 
2,444,729 
55,908 
119,939 
76,193 
223,783 
129,052 
112361 
157,840 
77,789 
172308 
176,422 
148,199 
1,450,194 
232,246 
323,047 
365,331 
634,878 
1355302 
3,005,6% 
1989 
%salt 
affected 
0.41 
0.2 
0.26 
0.03 
0.03 
0.13 
0.13 
0.41 
0.82 
0.8 
0.42 
0.37 
0.41 
0.39 
1.25 
0.71 
0.89 
0.95 
0.01 
0.87 
0.63 
nd 
0.89 
0.5 
1.91 
0.46 
0.17 
0.05 
1.14 
0.81 
2.84 
1.59 
0.92 
7.96 
2.95 
3.04 
5.85 
5.19 
2.94 
0.15 
3.33 
0.05 
1.68 
1.66 
2.58 
137 
5.53 
2.31 
4.45 
4.97 
5.29 
6.73 
3.46 
3.34 
3.95 
1.74 
4.15 
3.88 
3.01 
1.16 
3.37 
2.85 
3.5 
Number 
1989 
6 
9 
15 
1 
1 
3 
3 
1 
12 
13 
32 
11 
7 
18 
1 
14 
8 
10 
7 
23 
63 
2 
32 
34 
159 
35 
13 
3 
210 
325 
63 
93 
82 
90 
73 
218 
69 
60 
748 
37 
138 
4 
215 
394 
1,142 
34 
93 
67 
58 
102 
78 
110 
45 
137 
64 
91 
879 
89 
77 
55 
139 
360 
1,239 
of returns 
1979 
9 
13 
22 
1 
1 
1 
1 
nd 
8 
8 
32 
13 
2 
15 
nd 
11 
12 
5 
8 
18 
54 
nd 
17 
17 
95 
20 
11 
3 
129 
215 
49 
81 
nd 
78 
56 
138 
63 
47 
512 
8 
79 
nd 
161 
248 
760 
25 
84 
55 
58 
84 
53 
94 
39 
121 
55 
59 
727 
77 
69 
51 
106 
303 
1,030 
Change 
(89/79) 
0.67 
0.69 
0.68 
1 
1 
3 
3 
nd 
1.5 
1.6 
1 
0.85 
3.5 
1.2 
nd 
1.27 
0.67 
2 
0.88 
1.28 
1.2 
nd 
1.88 
2 
1.67 
1.75 
1.11 
1 
1.6 
1.51 
1.29 
1.15 
nd 
1.15 
1.3 
1.58 
1.1 
1.28 
1.46 
4.63 
1.75 
nd 
1.34 
1.59 
1.5 
1.36 
1.11 
1.22 
1 
1.21 
1.47 
1.17 
1.15 
1.13 
1.16 
1.54 
1.21 
1.16 
1.12 
1.08 
1.31 
1.19 
1.2 
Average area 
per return 89 
ha 
4.33 
3.78 
4 
2 
2 
2.67 
2.67 
5 
13.67 
13 
7.5 
16 
16.43 
16.17 
10 
15.43 
14.13 
21.5 
0.71 
21.35 
16.67 
0.5 
17.97 
16.94 
19.55 
5.91 
9 
4 
16.4 
16.49 
47.51 
63.83 
37.83 
114.49 
145.4 
37 
93.13 
75.52 
69.48 
8.08 
48.22 
3 
19.8 
28.48 
55.34 
25.82 
71.3 
26.27 
171.88 
62.84 
76.13 
96.58 
59.78 
42.15 
108.94 
28.27 
68.51 
101.36 
126.35 
77.35 
153.78 
123.28 
84.42 
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Division Shire 
Subdivision 
Moore 
Avon 
Campion 
Midlands 
Lefroy 
Johnston 
South-Eastenvr 
Gascoyne 
Greenough 
Centralf 
Western Australia 
* 
Cluttering 
Dandaragan 
Gingin 
Moora 
Vic. Plains 
Beverley 
Cunderdin 
Dalwalinu 
Dowerin 
GoomaUing 
Koorda 
Northam 
Quairading 
Tammin 
Toodyay 
Wong-Ball 
Wyalkatchem 
York 
Bruck Rock 
Kellerberrin 
Merredin 
Mt Marshall 
Mukinbudin 
Narembeen 
Nungarin 
Trayning 
Westonia 
Yilgarn 
Coolgardie 
Dundas 
Esperance 
Ravensthorpe 
Carnarvon 
Carnamah 
Chapman V 
Coorow 
Greenough 
Irwin 
Mingenew 
Morawa 
Mullewa 
Northampton 
Perenjori 
Three Springs 
R 
Shire maximums 
Saltland (ha) 
1989 
234 
1,225 
491 
17,621 
9,476 
29,048 
4,313 
7,952 
21,054 
11,114 
11,527 
6,767 
1,492 
10,230 
9,507 
625 
22,676 
6,600 
3,016 
116,873 
6,950 
5,568 
5,450 
4,311 
2,183 
5,954 
3,036 
3,155 
1,538 
2,591 
40,737 
186,659 
30 
30 
1,043 
15,384 
2,083 
18,510 
18,510 
7 
7 
6,476 
1,619 
5,829 
119 
170 
3,055 
10,642 
12,020 
2,151 
17,081 
5,672 
64,836 
64,836 
44,3441 
22,676 
Change 
1979 
5 
192 
81 
11,526 
5,105 
16,909 
2,934 
4,437 
12,113 
6,512 
5,019 
5,252 
742 
8,070 
5,962 
506 
17,221 
3,120 
1,934 
73,822 
5,066 
4,057 
3,443 
1,712 
1,201 
4,738 
1,015 
1,584 
735 
722 
443,831 
115,004 
nd 
nd 
75 
2,643 
736 
3,454 
3,454 
nd 
nd 
4,733 
1,477 
5,762 
70 
nd 
1,301 
9,197 
11,762 
2,056 
13,464 
2,622 
52,444 
52,444 
263,752 
17,221 
(89/79) 
46.8 
6.4 
6.1 
1.5 
1.9 
1.7 
1.5 
1.8 
1.7 
1.7 
2.3 
1.3 
2 
1.3 
1.6 
1.2 
1.3 
2.1 
1.6 
1.6 
1.4 
1.4 
1.6 
2.5 
1.8 
1.3 
3 
2 
2.1 
3.6 
1.7 
1.6 
nd 
nd 
13.9 
5.8 
2.8 
5.4 
5.4 
nd 
nd 
1.4 
1.1 
1 
1.7 
nd 
2.3 
1.2 
1 
1 
1.3 
2.2 
1.2 
1.2 
1.68 
46.8 
t South Eastern and Central Division totals do not include 
Coolgardie and Carnarvon data 
nd: no data 
Area cleared 
by 
ha 
54,133 
320,389 
107,356 
291,734 
210,696 
984,308 
151,514 
173,924 
471,071 
157,367 
145,323 
184,180 
94,022 
181,091 
102,654 
77,476 
299,572 
121,587 
126,524 
2,286,305 
237,666 
161,563 
275,338 
342,337 
232,720 
341,486 
88,526 
120,260 
182,205 
461,730 
2,443,831 
5,714,444 
180 
180 
130,310 
907,448 
318,445 
1,356,203 
1,356,203 
75,733 
75,733 
122,273 
245,459 
205,802 
136,309 
98384 
164,458 
213,283 
403,024 
297,016 
293,216 
197,483 
2,376,907 
2376,907 
15,691370 
907,448 
1989 
% salt 
affected 
0.43 
0.38 
0.46 
6.04 
4.5 
2.95 
2.85 
4.57 
4.47 
7.06 
7.93 
3.67 
1.59 
5.65 
9,26 
0.81 
7.57 
5.43 
2.38 
5.11 
2.92 
3.45 
1.98 
1.26 
0.94 
1.74 
3.43 
2.62 
0.84 
0.56 
1.67 
3.27 
16.7 
16.7 
0.8 
1.7 
0.65 
1.36 
1.36 
0.01 
0.01 
5.3 
0.66 
2.83 
0.09 
0.17 
1.86 
4.99 
2.98 
0.72 
5.83 
2.87 
2.73 
2.73 
2.83 
16.7 
Number of returns 
1989 
23 
31 
13 
122 
101 
290 
99 
77 
117 
72 
90 
50 
83 
69 
46 
48 
108 
43 
79 
981 
64 
72 
60 
53 
24 
70 
21 
32 
19 
53 
468 
1,739 
1 
1 
5 
200 
80 
285 
285 
3 
3 
43 
36 
51 
9 
4 
28 
76 
73 
53 
89 
38 
500 
500 
5,266 
218 
1979 
22 
12 
8 
116 
95 
253 
70 
84 
123 
57 
85 
62 
59 
76 
41 
33 
128 
46 
71 
935 
70 
75 
63 
40 
20 
81 
20 
34 
16 
28 
447 
1,635 
nd 
nd 
4 
80 
27 
111 
111 
nd 
nd 
44 
31 
48 
5 
nd 
22 
99 
64 
34 
97 
35 
479 
479 
4365 
161 
Change 
(89/79) 
1.05 
2.58 
1.63 
1.05 
1.06 
1.15 
1.41 
0.92 
0.95 
1.26 
1.06 
0.81 
1.41 
0.91 
1.12 
1.45 
0.84 
0.93 
1.11 
1.05 
0.91 
0.96 
0.95 
1.33 
1.2 
0.86 
1.05 
0.94 
1.19 
1.89 
1.05 
1.06 
nd 
nd 
1.25 
2.5 
2.96 
2.57 
2.57 
nd 
nd 
0.98 
1.16 
1.06 
1.8 
nd 
1.27 
0.77 
1.14 
1.56 
0.92 
1.09 
1.04 
1.04 
1.23 
4.63 
Average area 
per return 89 
ha 
10.17 
39.52 
37.77 
144.43 
93.82 
100.16 
43.57 
103.27 
179.95 
154.36 
128.08 
135.28 
17.98 
148.26 
206.67 
13.02 
209.% 
153.49 
38.18 
119.13 
108.59 
77.33 
90.83 
81.34 
90.% 
85.06 
144.57 
98.59 
80.95 
48.89 
87.04 
107.33 
30 
30 
208.6 
76.92 
26.04 
64.95 
64.95 
2.33 
2.33 
150.6 
44.97 
114.29 
42.5 
109.11 
140.03 
164.66 
40.58 
191.92 
149.26 
129.67 
129.67 
84.21 
209.% 
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South-Eastern Statistical Division 
The South-Eastern Division consists of the 
Coolgardie, Dundas, Esperance and 
Ravensthorpe Shires. The 1989 census revealed 
that these Shires had 30 ha (16.7 per cent), 1,043 
ha (0.8 per cent), 15,384 ha (1.7 per cent) and 
2,083 ha (0.65 per cent) of the arable area saline. 
The Dundas, Esperance and Ravensthorpe 
Shires had a 13.9, 5.8 and 2.8-fold increase in 
the areas affected since 1979. 
The Esperance Shire recorded the largest area 
affected (15,384 ha) with an increase of 12,741 
ha since 1979. 
In these shires, 200 respondents reported 
salinity, 120 more than in the previous decade. 
Thirty hectares of dryland salinity were re-
ported by one respondent in the Coolgardie 
Shire, even though only 180 ha are reported as 
being cleared. These data are omitted from the 
South-Eastern Division summary. 
Central Statistical Division 
The Central Division includes 11 shires located 
in the northern wheatbelt and one (Carnarvon) 
to the north. The Carnarvon data has also been 
omitted from the Division summaries, but is 
included in Table 2 for completeness. 
Area of salt land 
Area cleared 
20 
0 
1950 1960 
1 — 
1970 
Year 
1980 1990 
Figure 1. A comparison of the area affected by salinity in 
Western Australia and the area cleared for agriculture. 
The 11 shires of the Greenough River Subdivi-
sion reported a total of 64,836 ha (2.73 per cent) 
of saltland, an increase of 12,392 ha over the 
previous decade. Five hundred farmers, an 
increase of 21 from 1979, reported a small (1.2 
per cent) increase in the total area of saltland. 
The largest increases were reported in the 
Mingenew (2.3 per cent), Three Springs (2.2 per 
cent), Carnamah (1.4 per cent) and Perenjori 
(1.3 per cent) shires. In the Greenough River 
Subdivision, the average area per affected farm 
was estimated to be 130 ha. 
The most severely affected shires were 
Perenjori 17,081 ha (5.83 per cent), Carnamah 
6,476 ha (5.3 per cent), Morawa 10,642 ha (4.99 
per cent), Mullewa 12,020 ha (2.98 per cent), 
Three Springs 5,672 ha (2.87 per cent) and 
Coorow 5,829 ha (2.83 per cent). The 
Greenough, Irwin and Northampton Shires 
have less than 1 per cent of the arable land 
affected by salt. 
Distribution of saltland 
Major areas of saltland occur between the 350 
to 600 mm rainfall isohyets. Shires in the 
eastern area have both the highest number of 
salt-affected farms and highest area per af-
fected farm. In these areas adequate salt stor-
age, recharge and sluggish groundwater flow 
systems, and the occurrence of numerous 
obstructions to groundwater flow Obedrock 
ridges, dolerite dykes), lead to the development 
of large areas of saltland. 
Severely affected areas in this region include 
the shires of Tammin (9.26 per cent), Katanning 
(7.96 per cent), Goomalling (7.93 per cent), 
Wongan-Ballidu (7.57 per cent), Dowerin (7.06 
per cent), Wagin (6.73 per cent), Moora (6.04 
per cent), Perenjori (5.83 per cent) and 
Carnamah (5.3 per cent). 
The largest increase in the area of salt-affected 
land was in the South-Eastern Division. The 
amount of salt-affected land increased 13.9 
times in the Dundas Shire and 5.8 times in the 
Esperance Shire. The only other shires with 
1,000 ha or more saltland that increased by a 
similar magnitude were Boyup Brook (3.4 
times), Kojonup (3.9 times), Boddington (3.5 
times), Dandaragan (6.4 times) and Yilgarn (3.6 
times). 
Trends in extent of saltland 
The area of saltland has increased from 73,476 
ha in 1955 to 443,441 ha in 1989, at a rate of 
about 11,000 ha a year. The area cleared for 
agriculture has nearly doubled over the same 
period, although the rate of clearing has fallen 
since 1974 (Figure 1). 
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Figure 2. Percentage of productive 
agricultural land that is now affected by 
secondary salinity, and projection to the 
year 2100. 
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Samphire flats and barley grass. Stock will graze this feed if they 
have plenty of fresh water. 
Although a reduction in the rate of clearing 
may restrict the development of new areas of 
saltland in the future, it may take tens to 
hundreds of years to halt the increased area of 
saltland resulting from past clearing. Indeed, in 
a submission to the Parliamentary Enquiry into 
Salinity (Anon., 1988), it was estimated that 
about 2.5 million ha (15 per cent) of arable 
farmland could be affected if appropriate land 
management systems are not implemented 
over large areas. 
An indication of the likely rate of increase can 
be seen (Figure 2) by using trends from the 
results of the six surveys. Using this technique 
it can be estimated that about 7 per cent of the 
cleared farmland in south-western Australia 
could be salt-affected by the end of the next 
century. 
Discussion 
Methodology 
The Australian Bureau of Statistics has con-
ducted the saltland survey every five years 
since 1974. In each survey the Bureau has 
asked a similar question. The aim of the ques-
tion is to determine the amount of land that 
was previously arable that has become salt-
affected. However, many respondents errone-
ously incorporate historically saline areas, for 
example 'salt lake country'. 
In the 1989 survey, the ABS telephoned all 
respondents who reported more than 40 per 
cent of their farm as affected. As a result of this 
verification process, the initial estimate of over 
550,000 ha salt-affected was reduced to 443,441 
ha by excluding naturally saline soils. 
Table 3. Advantages and disadvantages 
estimating the area of saltland 
Advantages 
• easy to carry out 
• inexpensive to conduct 
• uses farmers' own knowledge 
(also a disadvantage in some cases) 
• able to be compared to 
previous surveys 
• is a barometer of farmer awareness 
of the ABS survey as a method of accurately 
Disadvantages 
• may rely on community sentiment 
• may rely on subjective assessment 
• may be exaggerated 
• may also be inaccurate because: 
1. the question is misread or not understood; 
2. the type of saltland is not defined, e.g. 
confused with salt lakes or waterlogging 
• relies on historical knowledge of the land 
• depends on number of respondents 
It is equally probable that in cases where 
salinity was less than 40 per cent of the farm, 
there could have similar problems. Many 
farmers also may unknowingly overstate the 
area affected. For example, it is often said that 
"...all of that paddock is salty...", when closer 
inspection could indicate a large area that may 
be able to produce barley or wheat. 
In discussing the results of the 1979 survey, 
Henschke (1980) suggested that publicity and a 
general increase in the level of awareness may 
also have been responsible for the reported 
large increase over that reported in 1974. 
Alternatively, the decrease reported in 1984 
was considered to be due to the question not 
appearing on the front page of the survey (ABS 
pers. comm.). Clearly there are many advan-
tages and disadvantages to the survey method 
of assessing the area of saltland, some of which 
are listed in Table 3. 
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Barley grass and cottula 
(button weed) are growing on 
the fringes of this wheat crop, 
indicating that patches of land 
are either going saline or are 
waterlogged. 
In the west coastal irrigation areas, the Depart-
ment of Agriculture's Ross George considers 
that about 3,500 ha or 34 per cent of arable land 
are affected by salt. However, in this area 
saltland may still have some productive, 
grazing value. The problem often shows up as 
a change in pasture composition. This may 
account for a five-fold difference between the 
ABS result (712 ha) and that of the Department 
of Agriculture (3,500 ha). 
In the eastern wheatbelt and parts of the Great 
Southern, the large increases in the area of 
saltland were not borne out by observations of 
Department of Agriculture officers working in 
these regions. In fact, in some areas, these 
officers believed that the area of saltland had 
diminished. 
The greatest uncertainty occurs in trying to 
accurately attribute large areas of barley grass-
covered soils to either salinity, waterlogging or 
the interaction of both. Work by Department 
officers D. McFarlane and B. Wheaton using 
satellite imagery led them to conclude that the 
extent of both waterlogging and salinity may 
have been underestimated as a result of the 
barley grass problem. 
Alternative methods of saltland assessment 
Given the uncertainties associated with the 
survey results, it may be appropriate to change 
the method of assessing the area of salt-
affected land. Alternative techniques could 
include mapping a section of the farming area 
in detail, collecting census data annually or 
using some form of remote sensing, such as 
LANDSAT satellite imagery. 
LANDSAT has promise as an objective method 
of assessment. Preliminary evaluation of its 
uses are favourable (B. Wheaton, pers. comm., 
1989). With a ground resolution of 30 m, 
improved data processing capabilities, and the 
likely availability of regular satellite passes 
over the next few years, it would seem the most 
appropriate and objective technique. 
However, this system may not need to be 
undertaken at the expense of the ABS survey. 
Indeed, the most reliable estimate may result 
from an ABS survey checked in part by 
LANDSAT. For example, shires which showed 
a large increase or decrease in saltland, or 
which had very large areas affected, could be 
checked using LANDSAT. 
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